Interaction of platinum agents, cisplatin, carboplatin and oxaliplatin against albumin in vivo rats and in vitro study using inductively coupled plasma-mass spectrometory.
The protein binding rates (PBR) of platinum-containing agents cisplatin (CDDP), carboplatin (CBDCA) and oxaliplatin (L-OHP) have been reported as 98%, 25-50% and 98%, respectively. To investigate the protein-binding properties of albumin with cisplatin, carboplatin and oxaliplatin, inductively coupled plasma mass spectrometry (ICP-MS) was used to measure their plasma concentration in rats over time. The study also examined the effects of cisplatin, carboplatin and oxaliplatin-binding on albumin in vitro, using CD spectrometry and native-polyacrylamide gel electrophoresis (native PAGE). The ratios of PBR to irreversible PBR, of cisplatin and oxaliplatin were 98%:98% and 90%:87%, respectively, indicating a higher affinity for irreversible binding with albumin. That of carboplatin was 25%:10%, indicating 60-70% reversible binding with albumin. The plasma protein binding rate concentrations of cisplatin, carboplatin and oxaliplatin after in vivo administration were 96%, 15% and 80%, respectively. The CD spectrometry of albumin was unaffected by cisplatin, carboplatin and oxaliplatin binding. Though similar protein binding rates were observed with oxaliplatin and cisplatin, oxaliplatin had a higher mobility rate during PAGE. It was confirmed that the binding of cisplatin and oxaliplatin with albumin affected its electric charge but not the structure. In conclusion, cisplatin and oxaliplatin bind irreversibly with albumin in plasma and may irreversibly interact with tissue protein and/or DNA. The difficulties involved with predicting the tissue concentrations of cisplatin and oxaliplatin from their plasma concentration inhibits their therapeutic drug monitoring. On the contrary, carboplatin, like some generic drugs, reversibly binds to plasma proteins. It is, therefore, possible to conduct therapeutic drug monitoring for carboplatin.